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(57) ABSTRACT 
Compounds of ihe formula: 




wherein: 
X is N, CII 

n is an integer from 1-3; and 

R' and R are independently, alkyl of 1 to 3 carbon atoms, 
and pharmaccutically acceptable salts thereof, with the 
proviso that when n is 1, X is not N; are useful for 
inhibiting vascular permeability caused by disease, 
injury, or other trauma. 
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4-[a,4-DICHLORO-5-METHOXYPHENYLMMINO]- 
6-AT.KOXY-3-QU1NOLINECARBONITRILES FOR 
THE TREATMENT OK ISCHEMIC INJURY 

[0001] This application claims priority from co-pending 
provisional application serial No. 60/449316, filed on Feb. 
21, 2003, the entire disclosure of which is hereby incorpo- 
rated by reference. 

BACKGROUND OF THE INVENTION 

[0002] Stroke is the third leading cause of death and the 
major cause of disability in the US, where approximately 
750,000 strokes occur each year. Ischemic stroke comprises 
about 80% of this number, with primary intracerebral hem- 
orrhagic stroke about 15-20%. To date, the only approved 
efficacious treatment for acute ischemic cerebral infarction 
is thrombo lytic therapy by means of intravenous adminis- 
tration of l-PA, recombinant tissue plasminogen activator. 
The usefulness of this therapy is extremely limited. It must 
be given within a three hour window after the onset of 
symptoms, while a majority of patients seek and/or receive 
treatment after a substantial delay. In addition, treatment 
with t-PA carries an increased risk of causing intracerebral 
hemorrhage, a potentially devastating complication. Pres- 
ence of hemorrhage must be ruled out prior to treatment and 
blood pressure must be carefully managed and monitored 
during and after treatment with t-PA. Currently, no neuro- 
protective therapy is available for treatment of ischemic 
stroke, hemorrhagic stroke or brain trauma. New treatments 
for stroke and other conditions associated with vascular 
permeability are greatly needed. 

DESCRIPTION OP THE INVENTION 

[0003] In accordance with the present invention arc pro- 
vided compounds of the structural formula: 



I 




[0004] wherein: 

[0005] XisN, CH 

[0006] n is an integer from 1-3; and 

[0007] R' and R are independently, alkyl of 1 to 3 
carbon atoms, arid pharmaceutically acceptable salts 
thereof, with the proviso that when n is 1, X is not N. 

[0008] In some preferred embodiments of the invention, R' 
is methyl. 

[0009] In other preferred embodiments of the invention, R 
is methyl or ethyl 



[0010] In still other embodiments of the invention, n is 2 
or 3. 

[0011] X is preferably N in some preferred embodiments 
of the invention. 

[0012] In yet other preferred embodiments X is CH. 

[0013] Pharmaceutical^ acceptable salts are those derived 
from such organic and inorganic acids as: acetic, lactic, 
carboxylic, citric, cinnamic, tartaric, succinic, fu marie, 
malcic, malonic, mandelic, malic, oxalic, propionic, hydro- 
chloric, hydrobromic, phosphoric, nitric, sulfuric, glycol ic, 
pyruvic, methanesulfonic, elhanesulfonic, toluenesulfonic, 
salicylic, benzoic, and similarly known acceptable acids. 

[0014] Specific compounds of the invention include: 

[0015] 4~[(2,4«Dichloro-5-methoxyphenyi)amino]-6- 
methoxy-7-[3-(4-methyl-l -pipcrazinyl)propoxy]-3- 
quinolinccarbonitrile; 

[001 6] 4-[(2,4-Dichloro-5-mcthoxyphenyl)amino]-7- 
[3-(4-ethyl-l-pipcrazinyl)propoxy]-6-methoxy-3- 
quinolinecarbonilrile; 

[0017] 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6- 
mcthoxy-7-[2-(4-methyl-l-piperazinyl)ethoxy]-3- 
quinolinccarbonilritc; 

[0016] 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7- 
[2-(4-cthyl-l-pipcrazinyl)cthoxy]-6-mcthoxy-3-quino- 
linecarbonitrilc; 

[0019] 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6- 
mcthoxy-7-[(l-mcthylpiperidin-4-yl)methoxy]-3- 
quinolinccarbonit rile; 

[0020] 4-[(2,4-Dichloro-5-melhoxyphenyl)amino]-6- 
methoxy-7-[2-(l -methylpiperidin-4 -yl)ethoxy]-3- 
quinoHnecarbonilrile; 

[0021] 4-[(2,4-Dichloro-5-methoxyphcnyl)amino]-6- 
methoxy-7-[3-(l-methylpipcridin-4-yl)propoxy]quino- 
line-3-carbonitrile; 

[0022] 4-[(2,4-l)ichloro-5-methoxyphenyt)amino]-7-(( 
l-ethylpipcridin-4-yl)methoxy]-6-methoxyquinoline- 
3-carbonitrile; 

[0023] 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6- 
ethoxy-7-[3-(4-mclhylpipera/in-J-yl)propoxy]quino- 
lihe-3-carbonilrile; 

[0024] 4-[(2,4-Dichloro-5-methoxypheny!)amino]-6- 
et hoxy-7-[( 1 -methylpipcridin-4-y l)rnet boxy ]quinol inc- 
3-carbonitrile; 

[0025] 4-[(2,4-Dichloro-5 -methoxyphenyl)amino]-6- 
ethoxy-7-[3-(4-ethylpiperazin-l-yl)propoxy]quinoline- 
3-carbonitrilc; 

[0026] 4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6- 
elhoyy-7-[3-(l-methylpipcridin-4-yl)propoxy]qiiino. 
line-3-carbonitrile; 

[0027] 4-[(2,4-Dichloro-5-methoxypbenyl)amino]-6- 
ethoxy-7-[2-(4-methyl-l-piperazinyl)ethoxy]quino- 
line-3-carbonitrile; 

[0028] 4-[(2,4-Dichloro-5-melhoxyphenyl)amin(>]-6- 
ethoxy-7-[2-(i-meihylpiperidin-4-yl)ethoxy]quino- 
line-3-carbonitrilc; and 
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[0029] ^[(^-Dichioro-S-metboxyphcnyDamino]^- 
methoxy-7-[^-(4-propyl-l-pipcra2iny])propoxy]-3- 
quinolinecarboniirile; and pharmaceutical^ acceptable 
sails thereof. 

[0030] The compounds of the invention are prepared as 
illustrated below. The compounds of this invention were 
prepared from: (a) commercially available starting materials 
(b) known starting materials which can be prepared as 
described in literature procedures or (c) new intermediates 
described in the schemes and experimental procedures 
herein. 

[0031 ] Reacti oas are performed in a solvent appropriate to 
the reagents and materials employed and suitable for the 
transformation being effected. It is understood by those 
skilled in the art of organic synthesis that the various 
functional it ies present on the molecule must be consistent 
with the chemical transformations proposed. When not 
specified, order of synthetic steps, choice of proteciing 
groups and deprotection conditions will be readily apparent 
to those skilled in the art. In addition, in some instances, 
substitucnts on the starting materials may be incompatible 
with certain reaction conditions. Restrictioas pertinent to 
given substituents will be apparent to one skilled in the art. 
Reactions were run under inert atmospheres where appro- 
priate. Compounds of Formula I were prepared as described 
in Scheme 1 . Compounds of Formula 1 wherein R* is Me, X 
is N and n is 3 are readily obtained by treatment of 
7-(3-chioropropoxy)-4-[(2 > 4-diclibio-5-ruethoxypheny- 
l)amino]-6-melhoxy-3-quinolinecarbonitrile, 1, with 
N-alkylpiperazine such as N-methylpiperazine, N-ethylpip« 
erazine, or N-propylpipcrazine in the presence of sodium 
iodide cither neat or in a solvent such as ethylene glycol 
dimethyl ether. The preparation of these compounds has 
been reported in the literature, [Boschclli, D. H., cl. al., J. 
Med. Chem., 44, 3965 (2001)]. 

[0032] Analogously compounds of Formula I wherein R' 
is Me, X is N and n is 2 are readily obtained by treatment 
of 7-(2-chloroethoxy)-4-[(2,4-dichloro-5-methoxypheny- 
l)amino]-6-methoxy-3-quinolinecarbonitrile, 2, with N-me- 
ihyi or N-ethylpiperazino in the presence of sodium iodide 
either neat or in a solvent such as ethylene glycol dimethyl 
ether. The preparation of these compounds has been reported 
in the literature, [Ye, F. et. al., 22ith National Meeting of the 
American Chemical Society, San Diego, Calif. (April, 
2001)]. 




I 



-continued 




1; R' = Mc, n = 3. X = N 




I: R' = Mc.n = 3 ( X = N 



[0033] Alternatively compounds of Formula I can be 
prepared via a 7-fluoro-3-quinolinecarbonilriie intermediate. 
Preparation of this key intermediate is shown in Scheme 2. 
Anilines of foimula 3 can be reacted with diethyl (cthoxyin- 
ethylene)malonaie either neat or in the presence of a cosol- 
vent such as toluene, at temperatures ranging from 60 to 
120° C. Subsequent thermal cyclization, preferably in a 
solvent system such as 3:1 mixture of cliphenyl ether and 
biphenyl at elevated temperature, such as 260° C, provides 
compounds of formula 4. Hydrolysis of the ester group 
under preferably basic conditions, such as sodium hydroxide 
in an alcoholic solvent such as ethanol, at elevated tempera- 
tures results in compounds of formula 5. Conversion of the 
acid group to the primary amide can be accomplished by 
treatment wiih an activating agent such as 1,1-carbonyldi- 
imidazoie followed by the addition of cither ammonia gas or 
preferably an aqueous solution of ammonium hydroxide. 
Dehydration of the primary amide group of compounds of 
formula 6 wiih a reagent such as cyanuric chloride in a 
solvent such as r^N-dimelhylformamide provides com- 
pound*; of formula 7. Alternatively, anilines of formula 3 can 
be treated with ethyl (ethoxymethylene)cyanoacetate either 
neat or in the presence of a cosolvenl such as toluene, at 
temper atures ranging front 60 to 120° C Subsequent I her- 
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mal cyclization, preferably in a solvent system such as 3:i 
mixlure of diphenyl ciher and biphenyl at elevated tempera- 
ture, such as 260° G, provides compounds of formula 7. 
Reaction of 7 with a chlorinating agent such as phosphorous 
oxychloride gives compounds of formula 8. Treatment of 
compounds of formula S with 2,4-dich!oro-5-methoxya- 
niline in the presence of pyridine hydrochloride provides the 
key 7-fluro intermediates 9. 



[0034] An allernate route to the compound of formula 8 
where R' is El is shown in Scheme 3. Using the conditions 
of Scheme 2, 4-benzyloxy-3-fluoro aniline is converted into 
the compound of formula 10. Removal of the benzyl group 
with ihioanisole and trifluoroacetic acid provides the 6-hy- 
droxy derivative of formula 11. Treatment of 11 with triph- 
enyl phosphine, diethylazodicarboxylate and ethanol gives 
the compound of formula 8 wherein R' is ethyl. 
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SchdnC-2 




[0O35] As shown lii Scheme 4 reaction of compounds of 
formula 9 with an alcohol of formula 12 in ihe presence of 
a base such as sodium or sodium hydride provides ihe 
compounds of Ihe invention ot Formula I. This reaction can 
be run in ihe presence of a cosolvent such as dtmethylfor- 
mamide or dimethyl sulfoxide at optimal temperatures of 
120° C. to 140° C. 



Seacmtja 




R — N X (CH 2 )» 



I 




li 



[0036] Compounds of the present invention were evalu- 
ated in several standard pharmacological tests that showed 
that compounds of the present invention inhibit Src kinase 
and are useful for the prevention of vascular permeability. 

[0037] Src Kinase Assay 

[0038] Inhibitors of Src (partially purified enzyme prepa- 
ration purchased from Upstate Biotechnologies, Lake 
Placid, N.Y.) tyrosine kinase activity arc analyzed in an 
ELISA formal. 'Hie Boehringer Mannheim Tyrosine Kinase 
Assay Kit (Roche Diagnostics, Basel, Switzerland) with a 
cdc2 substrate peptide containing Tyrl5 is used for the assay. 
Horseradish Peroxidase (HRP)-conjugated anti-phosphoty- 
rosine is used to detect phosphorylated peptide via a color 
reaction. 

[0039] Reaction conditions: Five microliter aliquots of 
each compound prepared fresh at the time of the assay are 
added as a solution in JO mM HEPES pH 7.5, 10% DMSO 
lo the reaction well. Thirty-five microliters of reaction mix 
containing Src, buffer and peptide/bovine scrum albumin 
mix are added to the compound wells and incubated at 30° 
C. Tor 10 minutes (reaction buffer: 50 mM TrisHCl pH 7.5, 
10 mM MgCl 2 , 0.1 mM EGTA, 0.5 mM Na 3 V0 4 ). The 
reaction is started by addition of 10 microliters of ATP (500 
/<M), incubated at 30° C. for 1 hour, and stopped by addition 
of 20 microliters of 0.5M EDTA. The reaction mixture with 
the phosphorylated peptide is then transferred to a strcpta- 
vidin-coatcd microliter plate and allowed to bind for 20 
minutes. Unbound peptide and reaction inixluic is decamed 
ami the plate is washed wiih PBS six times. MRP-conjugated 
phospbotyrosine antibody supplied in the kit is incubated 
with the plate for one hour, then decanted. The plate is again 
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washed with PBS six times. Substrale is added and absor- 
bance at 40S nm is measured. 

[0040] Alternatively, the assay performed essentially as 
described except a Delfia format (Perkin-Elmer) is used and 
Europium-conjugated phosphotyrosine antibody was used 
instead of HRP-conjugated phosphotyrosine antibody, 
Pierce Superblock was used in place of bovine serum 
albumin and 6 washes were employed after the kinase 
reaction and antibody binding. Europium fluorescence was 
used to monitor the extent of reaction. 

[0041] Activity is determined as % inhibition as calculated 
by the formula: (1-Abs/Abs(max))xi00«% inhibition. 
Where multiple concentrations of the test agent are used, an 
ICjq (conceniratinn which gives 50% inhibition) can be 
determined. As. shown in Table 1, compounds of the inven- 
tion inhibit sre kinase in vitro. 

[0042] Anchorage Independent Src-transformed Fibro- 
blast Proliferation Assay 

[0043] Rat2 fibroblasts stably transformed with a plasmid 
containing a CMV promotor controlled v-Src/Hu c-Src 
fusion gene in which the catalytic domain of human c-Src 
was inserted in place of the v-Src catalytic domain in the 
v-Src gene as follows: Cloning and plasmid constructions. 
The Prague C v-Src gene from pSrcHis (Wcndlcr and 
Boschelli, Oncogene 4: 231-236; 1989) was excised with 
Ncol and Bamlll, treated with T4 DNA polymerase, and 
cloned into the RT site of pTRE (Clonlech) that had been 
rendered flush by treatment with T4 DNA polymerase. The 
PrC v-Srcr.hu c-Sre fusion was created by replacing the 
BgI2-XbaI fragment encoding the carboxyl terminal -250 
amino acids of v-Src with the Bgl2-Xbal fragment contain- 
ing the v-Src: :huc-Src fusion fragment (below). A partial 
clone of human c-Src was amplified from a breast cDNA 
library (InVltrogcn) using the oligonucleotide pair 5 ! -CGC- 
CTGGCCAACGTCTGCCCCACGTCCAAGC- 
CGCAGACTCAGGGCCTG-3'($EQ ID NO: 1) and 
5'-CC AACACACAAGCAGG GAG CAGCTG GG C- 
CTGC AGGTACTCG AAG GTG G G C-3(SEQ ID NO: 2) 
and cloned into pCKvScript (Stralagcnc). The catalytic 
domain of human c-Src in this clone was amplified with 
these oligonucleotides (fuses v-src nucleotide 734 to human 
c-Src nucleotide 742 and human c-Src nucleotide 1551 to 
v-src nucleotide 1543 in the v-Src and human c-Src ORFs). 
IWo v-Src sequences were amplified by PCR (198 base pair 
v-src 5' fragment: S'-GTGCCTATI'GCCTCTCCGTrrCJ- 
GAC-3'(SEQ io NO: 3) (primer I) to 5'-ACGTGGGGCA- 
GACGTTGGCCAGGCG-3') (SEQ ID NO: 4) (252 base 
pair y v-src fragment, 5' -CAGCTG CTCCCTGCTTGTGT- 
GTTGG-.T (SEO ID NO: 5) (residues 1543-1567 in v-src 
ORF) to 5' -AFG AATTCTCTAG AGG A AG ACGCC AT- 
CATAITCCAAGCAG-3'(SHQ ID NO: 6) residues 1769- 
1794 from v-src ATG with Xbal and EcoRI restriction sites 
added (primer 4)). Primers 1 and 4 were used to generate a 
three -fragment PCR amplification and fusion of the v-Sr- 
c:: human c-Src fusion fragment and the 5' and 3 ! fragments 
amplified from the Prague C v-Src gene and 3' untranslated 
region from Rous sarcoma virus. This reaction creates an 
in-frame v-Src::human c-Src gene fusion (amino acid resi- 
due V244 of v-Src to C248 of human c-Src on the amino 
terminal side and A517 of human c-Src to Q515 of v-Src). 
This gene fusion fragment encodes the carboxyl terminal 
one-third of the v-Src SH2 domain and SH2-catalytic 



domain linker fused to the human c-Src catalytic domain 
flanked by the v-Src carboxyl-terminal tail. A naturally 
occurring BgI2 site near the 5' end of the fusion fragment 
and the engineered Xbal site at the 3' cod of the fragment 
were used to excise fragment for creation of the full-length 
v-Src:: human c-Src fusion gene as described above. The 
integrity of the constructs was confirmed by DNA sequenc- 
ing. Similar methods were used to clone this gene into other 
expression plasmids such as plRES (Clontcch) for use in 
these studies. 

[0044] These transformed Rat2 fibroblasts are used for the 
measurement of sre dependent suspension growth. 

[0045] Ultra-low cluster plates (Corning Costar, Acton, 
Mass.) are seeded with 10,000 cells per well on Day 1. 
Alternatively, Ultra-low cluster plates (Costar 3474) treated 
with Sigmacoie (Sigma. St. Louis. Mo.), rinsed with 70% 
ethanol, after drying in the hood, are seeded with 5000 cells. 
Compound is added in serial two -fold dilutions from 10 
micromolar to 0.009 micromolar on Day 2 and MTS reagent 
(Promega, Madison, Wis.) is added on Day 5 (100 micro- 
liters of MTS/mcdium mix+100 microliters of medium 
already on the cells and the absorbancc is measured at 490 
niu. The results are analyzed as Follows to yield an IC< 0 for 
proliferation (micromolar units) as follows: % inhibition* 
(Abs490 nm sample-blank)/(Abs490 nm no cm pd control - 
blank)xl00%. As shown in Table 1, compounds of the 
present invention inhibit sre dependent cell proliferation. 

TABLE 1 



Inhibition of Sre cnzvmuiic and ccllulai aclivily 
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[0046] IP Administration of Example 1 Provides Neuro- 
proieciioD in Transient Mrxlel of Focal Ischemia 

[0047] Example 1 was tested in a rat model of transient 
focal ischemia. Wistar rats were subjected to a 90 min 
occlusion of the middle cerebral artery (MCA) using an 
intraluminal suture approach as described by Louga el al., 
Stroke 1989, 20:84 followed by reperfusion for 48 hours. 
Eighty-five minutes after the initial onset of ischemia, ani- 
mals received compound of Example 1(1.5, 5, 15, or 45 
mg/kg ip). Following reperfusion, the animals were evalu- 
ated over a 48 hour period for neurological function deficit 
and weight loss/gain. Infarct size was measured following 
sacrifice at 48 hours post MCA occlusion. Example 1 at 
doses of 5 and 45 mg/kg significantly improved recovery 
from stroke-induced neurological deficits. Reductions in the 
volume of infarctcd brain tissue were observed at most doses 
of Example .1 but statistical significance was achieved only 
al ihe 45 mg/kg ip dose. Improvement in body weight 
recovery was observed in animals treated with Example 1. 

[0048] IV Administration of Example 1 Provides Neuro- 
protection in Transient Model of Focal Ischemia 

[0049] Wistar rats were subjected to a 90 min occlusion of 
ihe middle cerebral artery (MCA) using an intraluminal 
sulure approach as described by Longa et al., Stroke 1989, 
20:84 followed by reperfusion for 48 hours. Thirty minutes 
after MCA occlusion, an intravenous formulation of 
Example 1 in 20 mM citrate/0.85% saline, pH 3 was 
administered at doses of 3, 10 and 30 mg/kg (iv). Following 
reperfusion, the animals were evaluated over a 48 hour 
period for neurological function deficit and weight loss/gain. 
Brain tissue infarction volume by were reduced by 22%, 
53% and 42%, respectively. Posl-stroke weight loss was also 
significantly reduced. In addition, as shown in Table 2, 
stroke-induced neurological deficils were significantly 
reduced at all three doses. Thus, compounds of ihe present 
invention provide neuroprotection following focal ischemia. 



TABLE 2 
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[0050] Therapeutic Window 

[0051] In I his model of lransieni focal Ischemia three 
smdies were conducted to examine therapeutic window. 
Wistar rats were subjected to 90 minute occlusion of the 
MCA followed by reperfusion as described above. A single 
bolus of 10 mg/kg Example 1 was administered at 30 
minutes, 90 minutes, 3 hours, 4 hours, S hours and 6 hours 
post stroke. Volume of infarctcd tissue was measured by 
histological slaining. Brain tissue infarction was statistically 
reduced (as a % of vehicle treated) with a single 10 mg/kg 
dose of Example 1 administered between 30 min and 4 hours 
after the ischemic injury. Statistically significant protection 
from neurological deficits (as a percem of vehicle treated) 
was achieved with a single 10 mg/kg dose of Example 1 



administered up to 5 hours post-stroke, and statistically 
significant protection from ischemia-induced weight loss (as 
a % of vehicle treated) was achieved with a single .10 mg/kg 
dose of Example 1 up to 5 hours post stroke. Thus, com- 
pounds of the present invention exhibit a superior therapeu- 
tic window compared to presently available treatments. 

[0052] Post Ischemic Vascular Permeability 

[0053] Wistar rats were subjected to a 90 rain occlusion of 
the middle cerebral artery (MCA) using an intraluminal 
suiure approach as described by Longa el al, Stroke 1989, 
20:84 followed by reperfusion for 24 hours. Compound of 
Example 1 was administered as a single IV bolus at 30 
minutes after onset of ischemia at 3, 10 and 30 mg/kg (iv). 
Two hours before sacrifice animals received an IV injection 
of 2% Evans Blue in saline. Brains were perfused with saline 
and the striatum dissected. Evans Blue was extracted and 
quantified by spectrofluoromcter based on external stan- 
dards. Vascular permeability in the ischemic striatum was 
reduced as evidenced by a 60% decrease of Evans Blue 
extravasation. Thus, compounds of the present invention 
reduce vascular permeability associated with ischemic 
injury. 

[0054] Permanent Focal Ischemia 

[0055] Example 1 was also evaluated in two rat models of 
permanent focal ischemia. In a model of extreme severity 
(intraluminal suture occlusion of internal carotid artery) and 
a relatively short outcome (28 hours) little or no effect was 
shown. 

[0056] In a model producing extensive infarction to sen- 
sorimotor cortex with quantitative assessment of neurologi- 
cal deficits for 21 days post-stroke, compound of Example 
1 provided significant improvement in the neurological 
outcome after stroke. Wistar rats (n«5 per group) were 
subjected to focal ischemic slroke model that results in a 
extensive ischemia to the sensorimotor cortex substantially 
as described by Chen et al., (Stroke 17:738, 1986). Example 
1 or vehicle was administered as an IV bolus at 10 mg/kg at 
90 minutes post-induction of stroke, 4 hours later, and at 24 
and 28 hours later (total dose 40 mg/kg). Animals were 
evaluated for sensorimotor deficits (postural reflex, visual 
and tactile forelimb placement and hindlimb placement 
tests) on days 1, 2, 4. 7, 9,11, 14, 16, 18 and 21 after 
induction of ischemia. Results were evaluated by General- 
ized Regression Model to determine statistical significance 
of the differences between slopes and to compare final 
neurological outcome after 21 days. By Day 21, there was 
statistically significant improvement in Behavioral Score for 
subjects treated with Example 1 as compared to a control 
group. Thus, compounds of the present invention provide 
long-term improvement of neurological deficits. 

[0057] Vascular permeability due io disease, injury, or 
other trauma, may occur in a variety of tissues and organs 
including organs of the central nervous system, cardiopul- 
monary system, gastrointestinal system and renal system. 
Compounds of the present invention are useful for inhibiting 
vascular permeability caused by disease, injury, or other 
trauma. In particular, vascular permeability maybe inhibited 
in cerebral and spinal tissue following cerebrovascular 
evcnis. Vascular permeability is a major cause of vascular 
leakage and/or edema following a cerebrovascular event and 
often leads to neurological disorders and disabilities. Cere- 
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brovascular events including, but not limited to transient and 
acute ischemic events, may be treated in accordance with the 
present invention. Acute events include, but are not limited 
to, stroke, head trauma, spinal trauma, general anoxia, 
hypoxia including fetal hypoxia, hypoglycemia, hypoten- 
sion as well as similar injuries seen during procedures from 
cmbole, hypcrfusion and hypoxia. Stroke includes, but is not 
limited to focal and global ischemia, trausietit cerebral 
ischemic attacks, and other cerebral vascular problems 
accompanied by cerebral ischemia. The instant invention 
would also be useful in a range of cerebrovascular events 
including cerebral hemmorhage, infarction due to embolism 
or thrombosis of the intra - or extra cranial arteries, perinatal 
asphyxia, in cardiac arrest and status epilepticus, especially 
where blood flow to the brain in halted for a period of lime. 
Cerebrovascular events associated with vascular leakage 
also include infections, including, but not limited to 
encephalitis and meningitis associated with neuroinflamraa- 
tion. which, through vascular leakage propagate injury to 
surrounding tissues. Systemic disease such as diabetes, 
multiple sclerosis, kidney disease and atherosclerosis may 
also result in increased vascular permeability. Compounds 
of the present invention are also useful for inhibiting vas- 
cular permeability triggered by any local tissue/organ 
ischemic (hypoxic) event outside of the central nervous 
system, including, but not limited to myocardial ischemia 
and ischemic bowel disease. 

[0058] Compounds of the present invention provide neu- 
roprotection in a patient. Neuroprotection, as used herein, 
refers to the protection of neural cells against cell death or 
apopiosis. One measure of the extent of cell death or 
apoplosis is infarct volume; the volume of necrotic or dead 
brain tissue. Imaging techniques and the patient's clinical 
status can be used to assess infarct volume following an 
ischemic event. Compounds of the present invention reduce 
infarct volume of a patient as compared to typical infarct 
volume experienced in similar ischemic events in the 
absence of agents of the present invention. 

[0059] Compounds of the present invention prevent, 
reduce or inhibit neurodegeneration and/or neurotoxicity 
associated with vascular permeability that result in symp- 
toms including, but not limited to, visual impairment, speech 
impairment, memory impairment, cognitive impairment or 
dysfunction, and motor impairment including, but not lim- 
ited to, paralysis. Neurological deficits resulting from injury 
or disease described above may be inhibited or prevented in 
accordance with the present invention. Thus, the present 
invention provides methods of treating, preventing, inhibit- 
ing or alleviating conditions associated with vascular leak- 
age or permeability listed above in a mammal, preferably in 
a human, the methods comprising providing a pharmaceu- 
tically effective amount, and in particular a vascular perme- 
ability inhibiting amount, of a compound of this invention to 
the mammal, and in particular a human patient, in need 
thereof. 

[0060] Also encompassed by the present invention are 
pharmaceutical compositions for treating or modulating 
vascular permeability comprising at least one compound of 
Formula I, mixtures thereof, and or pharmaceutical salts 
thereof, and a pharmaceutic ally acceptable carrier therefore. 
Such compositions are prepared in accordance with accept- 
able pharmaceutical procedures, such as described in Rem- 
ingtons Pharmaceutical Sciences^ 1 7th edition, cd. Alibnoso 



R. Gennaro, Mack Publishing Company, Easton, Pa. (1985). 
Pharmaceutical ly acceptable carriers are those that are com- 
patible with the other ingredients in the formulation and 
biologically acceptable. 

[0061] Liquid carriers may be used in preparing solutions, 
suspensions T emulsions, syrups and elixirs including intra- 
venous solutions. The active ingredient of this invention can 
be dissolved or suspended in a pharmaceutically acceptable 
liquid carrier such as water, organic solvent, or a mixture of 
both. The liquid carrier can contain other suitable pharma- 
ceutical additives such as solubilizers, emulsifiers, buffers, 
preservatives, sweeteners, flavoring agents, suspending 
agents, thickening agents, colors, viscosity regulators, sta- 
bilizers, osmo-regulators, antioxidants and antifoaming 
agents. 

[0062] Suitable examples of liquid carriers for oral, intra- 
venous and parenteral administration include water (particu- 
larly containing additives as above e.g. cellulose derivatives, 
preferably sodium carboxymethyl cellulose solution), saline, 
dextrose solutions, dextrose -saline and dextrose-water solu- 
tions, alcohols (including monohydric alcohols and polyhy- 
dric alcohols e.g. glycols) and their derivatives. Liquid 
carriers arc used in sterile form for parenteral and intrave- 
nous administration. PH of liquid formulations may be 
adjusted in some cases by the addition of HC1, sodium 
hydroxide, and phosphoric acid. Preferably compositions of 
the present invention are liquid pharmaceutical composi- 
tions which arc sterile solutions or suspensions in an iso- 
osrnotic, physiologically compatible buffered system. 

[0063] 1 iquid pharmaceutical compositions of the present 
invention can be administered by, for example, intramuscu- 
lar, intraperitoneal, intravenous, or subcutaneous injection. 
Pharmaceutical compositions of the present invention arc 
preferably administered to a patient by intraperitoneal or 
intravenous injection. Most preferably, the composition is 
administered intravenously such as by intravenous bolus 
injection, intravenous i.v. drip, repeated slow bolus admin- 
istration or infusion. 

[0064] Oral administration may be either liquid or solid 
composition form. The compounds of this invention may 
also be administered orally or parentally, neat or in combi- 
nation with conventional pharmaceutical carriers. Appli- 
cable solid carriers can include one Or more substances 
which may also act as flavoring agents, lubricants, solubi- 
li'/ers, suspending agents, fillers, glidants, compression aids, 
binders or tablet -disintegrating agents or an encapsulating 
material. In powders, the carrier is a finely divided solid, 
which is in admixture with tbe finely divided active ingre- 
dient. In tablets, the active ingredient is mixed with a carrier 
having the necessary compression properties in suitable 
proportions and compacted in the shape and size desired. 
The powders and tablets preferably contain up to 99% of the 
active ingredient. Suitable solid carriers include, for 
example, calcium phosphate, magnesium stcarate, talc, sug- 
ars, laclose, dextrin, starch, gelatin, cellulose, methyl cellu- 
lose, sodium carboxymethyl cellulose, polyvinylpyrrolidine, 
low melting waxes and ion exchange resins. 

[0065] Preferably the pharmaceutical composition is in 
unit dosage form, e.g. as tablets, capsules, powders, solu- 
tions, suspensions, emulsions, granules, suppositories, 
ampule, or bolus. In such form, the composition is sub- 
divided in unit dose containing appropriate quantities of the 
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active ingredient; ihe unit dosage forms can be packaged 
compositions, for example packeted powders, lyophilyzed 
powder or cake in ampoules or vials, or vials, ampoules, 
prefiUed syringes or sachets containing liquids. The unit 
dosage form can be, for example, capsule or tablet itself, or 
it can be the appropriate number of any such compositions 
in package form. 

[0066] The dose provided to a patient will vary depending 
upon what is being administered, the purpose of the admin- 
istration, such as prophylaxis or therapy, and the state of the 
patient, the manner of administration, and the like. A"thera- 
peutically effective amount" is an amount sufficient to cure 
or ameliorate symptoms of a disease or injury. Generally, a 
single dose (or dosage form) will contain from about 1 
mg/kg to about 30 mg/kg, and more preferably from about 
I mg/kg to about 10 mg/kg of compound of ihe present 
invention. It is expected that some patients will receive 
multiple doses. The dosage to be used in the treatment of a 
specific case must be subjectively determined by the attend- 
ing physician. The variables involved include the specific 
condition and the size, age and response pattern of the 
patient. 

[0067] The present invention provides advantages over 
previously known treatments for stroke and other conditions 
associated with vascular permeability. In particular, while it 
is preferable to treat patients as soon as possible after an 
ischemic injury, compounds of the present invention may be 
effective in preventing oeurodegene ration and development 
of neurological deficits in some patients when administered 
even up to about 18-24 hours after ischemic injury. Further- 
more, treatment may continue and improvement in a 
patient's prognosis may result from continuous or repeated 
administration of compound of the present invention for up 
to about 72 hours or longer following ischemic injury. 

[0068 j Provide as used herein means cither directly 
administering a compound or composition of the present 
invention, or administering a prodrug, derivative or analog 
which will form an equivalent amount of the active com- 
pound or substance within the body. 

[0069] The present invention includes prodrugs of com- 
pounds of Formula I. 4< Prodrug", as used herein means a 
compound which is convertible in vivo by metabolic means 
(e.g. by hydrolysis) to a compound of Formula I. Various 
forms of prodrugs are known in the art, for example, as 
discussed in Bundgaard, (cd.), Design of Prodrugs, Elsevier 
(1985); Widder, et a!, (cd.), Methods in Enzymology, vol. 4, 
Academic Press (1985); Krogsgaard-Larsen, ei aL, (cd). 
"Design and Application of Prodrugs, Textbook of Drug 
Design and Development, Chapter 5, 113-191 (1991), Bund- 
gaard, el a!., Journal of Drug Deliver Reviews, 8:1- 
38(1992), Bundgaard, J. of Pharmaceutical Sciences, 77:285 
et seq. (1988); and Higuchi and Stella (eds.) Prodrugs as 
Novel Drug Delivery Systems, American Chemical Society 
(1975). 

[0070] This invention will be more fully described in 
conjunction with the following specific examples which are 
not to be construed as limiting the scope of this invention. 

REFERENCE EXAMPLE 1 

Ethyl 7-fiuoro-G-methoxy-4-oxo-l,4-dihydro-3~ 
guinolinecarboxylnte 
[0071] A mixture of 3-ituoro-4-methoxyaniline (3.00 g, 
21.26 rnmol) and diethyl ethoxymethylcne malonate (4.59 g, 



21.26 mmol) was heated at 110° C. for 1 hour then cooled 
to room temperature. Hexane was added and the solids were 
collected by filtration. This material was suspended in 45 mL 
of a 3:1 mixture of diphenyl ciherbiphenyl and the mixture 
was heated at reflux for 2 hours to provide a brown solution. 
The reaction mixture was cooled to room temperature and 
hexane was added. The resultant solid was collected by 
filtration washing with hexane to provide 2.02 g of ethyl 
7-fluuiO-0-metlioxy-4-uxo-l,4-dihydro-3-quinoliiiecar- 
boxylatc as a white solid, 

[0072] mp >300° C. 

[0073] MS 265.9 (M+H>. 

[0074] Analysis for C 13 H 12 FN0 4 . 

[0075] Calcd: C, 58.87; II, 4.56; N, 5.28. Found: C, 58.66; 

H, 4.16; N, 5.14. 

REFERENCE EXAMPLE 2 

7-Fluoro-6-methoxy-4-oxo-.l,4-dihydro-3»guinolin- 
ecarboxylic acid 

[0076] A mixture of ethyl 7-fluoro-6-methoxy-4-oxo-l,4- 
dihydro-3-quinolinecarboxylate (2.2 g, 8.30 mmol) and 13.2 
mL of 1 N sodium hydroxide and 40 mL of ethanol was 
heated at reflux for 3 hours then cooled to room temperature. 
Water was added and the mixture was acidilied with acetic 
acid. The resultant solid was collected by filtration washing 
with water to provide 1.90 g of 7-fluoro-6-methoxy-4-oxo- 

I, 4, -dihydro-3-quinolinecarboxylic acid as a white solid, 
mp 265-267° C. 

[0077] MS 238.1 (M+H)+. 

[0078] Analysis for C^H^FNO.,-1.2 H 2 0. 

[0079] Calcd: C, 51.04; H, 4.03; N, 5.41. Found: C, 50.98; 
H, 3.95; N, 5.33. 

REFERENCE EXAMPLE 3 

7-Fluoro-6-mcthoxy-4-oxo-l,4-dihydro-3- 
quinolinecarboxam ide 

[0080] A mixture of 7-fluoro-6-methoxy-4-oxo-l ,4-dihy- 
dro-3-quinolinecarboxylic acid (1.0 g, 4.21 mmol) and l,l f - 
carbonyldnmidazole (1.51 g, 9.28 mmol) in 14 mL of 
N,N-dimethylformamtde was heated at 65° C. for 2 hours 
then cooled to room temperature and poured into 200 mL of 
aqueous ammonium hydmxide on an ice water bath. 'Hie 
solution was allowed to stir at room temperature overnight 
and then concentrated to a small volume. Ice cold water was 
added followed by acidification with acetic acid. The result- 
ant solid was collected by filtration washing with water to 
provide 821 mg of 7-fluoro-6-metboxy-4-oxo-l,4-dibydro- 
3-quinr)linecarboxarnitle as a while solid, mp >300° C 

[0081] MS 236.8 (M+H>. 

[0082] Analysis for C n H ft FN 2 O 3 >0.2 H.O. 

[0083] Calcd: C, 55,09; II, 3.94; N, 11.68. Found: C, 
55.00; H, 3.63; N, 11.49. 

REFERENCE EXAMPLE 4 

7-Huoro-6-methoxy-4-oxo-l,4-dihydro-3- 
quinolinecarbooitrilc 

[0084] A mixture of 7-fluoro-6«mcthoxy-4-oxo-l,4,-dihy- 
droo-quinolinecarboxamide (700 mg, 3.0 mmol) and cya- 
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nunc chloride (341 rag, 1.65 ramol) in 15 ml, of N,N- 
dimethylformamide was heated at 65° C. for 6 hours then 
cooled to room temperature and an additional 206 mg of 
cyanuric chloride was added. The mixture was heated at 65° 
C. for 4 hours then stirred overnight at room temperature. 
The reaction mixture was poured into ice water and neu- 
tralized with saturated sodium bicarbonate. The solids were 
collected by filtration washing with water and hexane to 
provide 610 mg of crude product. Purification by flash 
column chromatography cluting with a gradient of 3% 
methanol in dichloromcthane to 10% methanol in dichlo- 
rome thane, provided 272 mg of 7-fluoro-6-methoxy-4-oxo- 
l/i<lihydro-3-quinolinccarbonitrile, mp 147-1 49* C. 

[0085] MS 216.8 (M-H)-. 

[0086] Analysis for C n H 7 KN 2 O 2 -0. 1 dichloromcthane. 

[0087] Calcd: C, 58.60; H, 3.19; N, 12.36. Found: C, 
59.06; H, 2.96; N, 11.97. 

ALTERNATIVE ROUTE TO REFERENCE 
EXAMPLE 4 

7-nuoro-6-inethoxy-4-oxo-l,4-dihydro-3- 
qu j no! ineca rboni iri le 

[0088] A mixture of 3.-tluorc>-4-methoxyanilinc (15.31 g, 
108 rnmol) and ethyl (cthoxymcihylcne)cyanoacetate (18.36 
g, 108 rnmol) in loluene was heated al 100-110° C. for 4.5 
hours then cooled to room temperature. A 1:1 mixture of 
hexane and ethyl acetate was added and the mixture was 
cooled on an ice bath. The solids were collected washing 
with bexane to provide a first crop of 26.10 g and a second 
crop of 1.24 g. A2.0g portion of this material was added to 
18 ml. of a 3:1 mixture of diphenyl ctherrbiphenyi that was 
heated to reflux, This mixture was heated at reflux for 4 
hours then cooled and poured into hexane. The solids were 
collected by filtration and washed with ethyl acetate and 
hexane to provide 624 mg of 7-fluoro-6-mcthoxy-4-oxo-l, 
4,-dihydro-3-quinolinccarbomtrilc as a OTOwn solid. The 
filtrate was concentrated, the residue was dissolved in ethyl 
acetate and bexane was added. The resultant solid was 
collected by filtration to give 1.07 g of 7-fluoro-6~methoxy- 
4-oxo-l t 4-dihydro-3-quinolinecarboniuilc as a yellow solid. 

REFERENCE EXAMPLE 5 

4-Chloro-7-fluoro-6»methoxy-3-quinolijiecarbonitrile 

[0089] A mixluio of 7-fiuoro-6-mcthoxy-4-oxo-l,4-dihy- 
dro-3-quinolinecarbonitrile (1.0 g, 4.59 rnmol) aud 14 g of 
phosphorous oxychloride was healed al reflux for 30 min- 
utes then concentrated in vacuo. The residue was partitioned 
between aqueous sodium bicarbonate and ethyl acetate. The 
organic layer was dried over magnesium sulfate, filtered and 
concentrated on to silica gel. Purification by Hash column 
chromatography eluting with a gradient of 1:5 ethyl acctate- 
:hcxane to 1:1 ethyl acetate: hexane, provided 631 mg of 
4-chloro-7-fiuoro-6«meihoxy.3-quinolinccarbonitn!e, mp 
160.162° C. 

[0090] MS 236.9 (M+H)+. 

[0091] Analysis for C^H^ClFNaO. 

[0092] Calcd: C, 55.83; H, 2.56; N, 11.84. Pound: C, 
55.66; H, 2.84; N, 11.91. 



REFERENCE EXAMP1 Jr. 6 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-fluoro- 
6-melhoxy-3-quinolinecarboni trite 

[0093] A mixture of 4-cbloro-7-fluoro-6-rnethoxy-3- 
quinolinecarboniirile (4.12 g , 18 rnmol) 2,4-dicbloro-5- 
methoxyaniline (4.56 g, 24 rnmol) (Theodoridis, G.; Pestic. 
ScL 1990, 30, 259) and pyridine hydrochloride (2.31 g, 19.9 
rnmol) in 45 mL of 2-ethoxyethanol was heated al 120° C. 
for 3 hours then cooled to room temperature. The reaction 
mixture was added to aqueous sodium bicarbonate and 
stirred for 20 minutes. The solids were collected by filtration 
to provide 4.89 g of 4-[(2,4-dichloro-5-mclhoxyi)heny- 
IJaminoJ^-mioro-fi-metlwxy-S^iumolinecarbonitriie, mp 
>260°C 

[0094J HRMS theory 392.03634; found 392.03556 
(M+H)+. 

[0095] Analysis for C JtJ H J2 Cl 2 FN 3 O 2 -2.0 H 2 0. 

T0096] Calcd: C, 50.48, H, 3.77; N, 9.81. Found: C, 50.41; ' 

H, 2.82; N, 9.78. 

REFERENCE EXAMPLE 7 

6-Benzyloxy-7-fluoro-4-oxo4,4-dihydro-3- 
quinoiinecarbonitrile 

[0097] A mixture of 4-bcnzyloxy-3-fluoroanihnc (6.06 g, 
27.9 mmoJ) (U.S. Pat. No. 5,622,967) and ethyl (ethoxym- 
ethylene)cyanoacetate (5.08 g, 30.0 rnmol) was heated at 
120* C for 45 minutes then cooled to room temperature. 
This solid was added in portions to a 3:1 mixture of diphenyl 
etherbipbenyl at 245° C. This mixture was heated at 245° C. 
for 3 hours then cooled and the solids were collected by 
filtration, washing with hexane and diethyl ether to provide 
2.60 g of 6-benzyloxy-7-fluoro-4-oxo-l,4-dihydro-3-quino- 
linecarbonitrile, mp >250° C. 

[0098] MS 293.1 (M-H)-. 

REFERENCE EXAMPLE 8 

6-Benzyloxy-4-chloro-7-fluoro-3-quinolinccarbonitrile 

[0099] A mixture of 6-benzyloxy-7-fiuoro-4-oxo-l,4-di- 
hydro-3-quinotinccarbonitrilc (645 mg, 2 19 rnmol) and 10 
mLof phosphorous oxychloride was heated at 115° C. for 

I. 5 hours then concentrated in vacuo. The residue was 
treated with ice cold aqueous ammonium hydroxide and the 
resultant solid was collected by filtration. Purification by 
flash column chromatography cluting with a gradient of 1% 
ethyl acetate in hexane to 6% ethyl acetate in hexane, 
provided 2#4 mg of 6-bcnzyloxy-4-chloio-7-fluoio-3- 
quinolinecarbonilrile, mp 159-160° C. 

[0100] MS 313.13 (M+H)+. 

[0101] . Analysis for C 17 H 10 C1FN 2 0, 

[0102] Calcd: C, 65.15; H.3.06; N,S.82. Found; C, 65.29; 
H, 3.22; N, 8.96, 

REFERENCE EXAMPLE 9 

4-Chloro-7-fluoro-6-bydroxy-3-quinol ineca rbonttrile 

[0103] A mixture of 6-benzyloxy-4-chloro-7-fluoro-3- 
quinolinccarbonitrilc (733 mg, 2.34 rnmol) and 1 mL of 



US 2(XM/0229880 Al 



10 



Nov. 18,2004 



thioanisole in 12 mL of trifluoroacetic acid was heated ai 
reflux for 9 hours then concentrated in vacuo. The residue 
was treated with ice water and then basified to pH 9-10 by 
the addition of aqueous ammonium hydroxide. The resultant 
solid was collected by filtration and washed with diethyl 
ether. The filtrate was extracted with 10% methanol in ethyl 
acetate. The organic layer was dried over sodium sulfate, 
filtered and concentrated iu vacuo. The residue was com- 
bined with the solid obtained initially, and this material was 
dissolved in 5% methanol in ethyl acetate and absorbed onto 
silica gel Purification by flash column chromatography 
eluting with a gradient of hexane to increasing amounts of 
ethyl acetate in hexane lo 5% methanol in ethyl acetate 
provided 260 mg of 4-chloro-7-fluoro-6-hydroxy-3-quino- 
linecarboniirile, mp >250° C. 
[0104] MS 220.9 (M-H)-. 
[0105] Analysis for C: 10 H 4 (;»'N 2 O. 

[0106] Calcd: C, 53.96; II. 1.81; N, 12.58. Found: C, 
S4.23; H, 2.02; N, 12.06. 

REFERENCE EXAMPLE 10 
4-Chloro-6««thoxy-7-fluoro-3-quinolinecarbomtrile 
[0107] To a 0° C mixture of 4-chloro-7 -fluoro-6-hydroxy- 
3-quinoluiecarbouitrilc (185 mg, 0.83 mmol), triph- 
enylphosphine (392 mg, J .49 mmol) and ethauol (153 uig, 
3.32 mmol) in 15 mLof tetrahydrofuran was added diethy- 
lazodicarboxylate (260 mg, 1.80 mmol). The reaction mix- 
ture was kept at 0° C. for 45 minutes then stirred at room 
temperature overnight. The reaction mixture was concen- 
trated in vacuo and purified by flash column chromatogra- 
phy eluting with a gradient of 1% ethyl acetate in hexane to 
5% ethyl acclate in hexane to provide 4-chloro-6-ethoxy-7- 
fiuoro-3-quinolineearbonitrile, mp 165-166° C. 

[0108] MS 251.0 (M+H)+. 

[0.109] Analysis for C 42 H«C1FN 2 0. 

[0110] Calcd: C, 57.50; H, 3.22; N, 11.18. Found: C, 
57.24; H, 3.41; N, 11.09. 

REFERENCE EXAMPLE 11 

4-[(2,4-Dichloro-5-mcthoxyphcnyl)ammo]-6- 
ethoxy-7-fluoro-3~quinolinecarbonttrile 

[0111] Following the procedure of Reference Example 6, 

a mixture of 4-chloro-6-ethoxy-7-fluoro-3-quinolmecarbo- 

nitriJe (197 mg, 0.78 mmol), 2,4-dichloro-5-metnoxyaniline 

(220 mg, 1.14 mmol) and pyridine hydrochloride (120 mg, 

1.04 mmol) provided, after flash column chromatography 

eluting with a gradient of dichloromethane to 1% methanol 

in dichloromethane, 183 mg of 4-[(2 > 4-dichloro-5-methox- 

yphenyl)amino]-6-ethoxy-7-fluoro-3-quinoiinecarbomtrile, 

mp 184-186° C 

[0112] MS 406.0 (M+H). 

[0113] Analysis for C: jo H. J4 Cl 2 ™ 3 O 2 «0.5 H 2 Q, 

[0114] Calcd: C, 54.96; H, 3.64; N, 10.12. Found: C, 

54.99; H, 3.59; N, 10.05. 

EXAMPLE 1 

4-[(2,4-Dichloro*5-meihoxyphenyl)amino]-6-meth- 
oxy-7-[3-(4-mcthyl-l-piperazinyl)propoxy]-3-quino- 
linecarbonitrile 

[0115] A mixture of 7-[3-chloropropoxy]-4-{(2,4. 

dichloro-5-mcthoxyphenyl)amino]-6-methoxy-3-quinolin- 



ecarbonitrile (656 mg, 1.40-mmol) and solium inriirle (210 
mg, 1,40 mmol) in 4 mLof N«melhylpiperazine was heated 
at 80° C. for 20 h. The reaction mixture was concentrated in 
vacuo and partitioned between ethyl acetate and saturated 
aqueous sodium bicarbonate. The organic layer was washed 
with brine, dried over sodium sulfate, filtered and concen- 
trated in vacuo. The residue was purified by column chro- 
matography eluting with 30% methanol iu dichloromethane. 
'llic fractions containing product weie collected and con- 
centrated in vacuo. Diethyl ether was added to the residue 
and the light pink solid was collected by filtration to provide 
560 mg (75%) of 4-[(2,4-dichloro-5-methoxypheny- 
l)amino]-6-methoxy-7-{3-(4-metriyM-pipera/.inyl)pro- 
poxy]-3-quinolinecarbonitrile: mp 116-320" C; MS (ES) 
m/z 530.2, 532.2 (M+l). 

EXAMPLE 2 

4-[(2,4-Dichlorr>5-methoxyphenyl)amino]-7-[3-(4- 
e thy 1-1 -pipe razinyl)propoxy ]-6-methoxy -3-quinol in- 
ecarbonitrile 

[0116] A mixture of 7-[3-chloropropoxy>4-[(2 1 4- 
dichloro-5"melhoxyphenyl)amino]-6-melhoxy-3-quinolin- 
ecarbonitrile (3.50g, 7.50 mmol), sodium iodide (1.12 g, 
7.50 mmol) and 4.8 mL of N-ethylpiperazinc in 5 mL of 
ethylene glycol dimethyl ether was heated at 95° C. for 20 
h. The reaction mixture was concentrated in vacuo and 
partitioned between ethyl acetate and saturated aqueous 
sodium bicarbonate. The organic layer was washed with 
saturated aqueous sodium bicarbonate, followed by brine, 
dried over sodium sulfate, filtered and concentrated in 
vacuo. Diethyl ether was added to the residue and the while 
solid was collected by filtration to provide 1.80 g (44%) of 
4-{(2,4>dichloro-5-methoxyphenyl)amino]-7-[3-(4-ethyl-l- 
pipcraidnyl)propoxy]-6-mcthoxy-3-quinolinccarbonitrilc: 
mp 102-104° C; MS (ES) m/z 544.3, 546,4 (M+l). 

EXAMPLE 3 

4-f(2,4-Dichloro-5-methoxyphenyl)amino]-6-mcth- 
oxy-7-[2-(4-mcthyLl-piperazinyl)elboxy]-3-quinoli- 
necarbonitrile 

[0117] Prepared according to the method used for the 
preparation of Example 1 by the reaction of 7-[2-chloroet- 
hoxy]-4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-mcth- 
oxy-3-quinolinecarbonitrile and N-methylpiperazine: mp 
165-167° C; MS (ES) m/z 516.0, 518.2 (M+l). 

EXAMPLE 4 

4-[(2,4-DichIoro-5-metboxyphcnyl)amino]-7-[2-(4- 
ethyl-1 -pipcraziny1)elhoxy]-6~mcihoxy-3-quimm'n- 
ccarbo nit ri le 

[Oil 6] Prepared according to the method used for the 
preparation of Example 1 by the reaction of 7-[2<hloroet- 
hoxy]-4-[(2,4-dichloro-5«mcthoxyphcnyl)amino]-6-metb- 
oxy-3-quinolinecarbonilrile and N-cthylpipcrazinc: mp 10.1- 
105° C; MS (ES) m/z 530.4, 532.4 (M+l). 

EXAMPLE 5 

4-[(2,4.Dicbloro-5-melhoxyphenyl)amino]-6-meth- 
oxy-7-[(l-methylpipcridin-4-yl)methoxy]-3-quinoli- 
necaj-bonitrile 

[0119] To a solution of 4-[(2,4-dichIoro-5-methoxyphcny. 
l)amino]-7-rluoro-6-melhoxy-3-quinolinccarbonitrile (600 
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mg, 153 mmol) and l«mcthylpiperidine-4-melhanol (395 
mg, 3.06 mmol) in 10 ml- of N,N-dimethytformamide at 
135° C. was added sodium hydride (362 mg, 9.06 mmol) in 
portions. After 45 minutes the reaction mixture was poured 
into saturated sodium bicarbonate. After stirring for 15 
minutes the solid was collected by filtration. The residue was 
purified by flash column chromatography, eluting with a 
gradient of 5% methanol in dichloromethane to 25% metha- 
nol in dichloromethane. Trituation with diethyl ether pro- 
vided 396 mg of 4-[(2,4-dichloro-5-mcihoxyphcnyl)amino]- 
6-methoxy-7-(l-melhylpiperidin-4-yl)methoxy]-3' 
quinolinecarbonitrile, mp 200-202" C. 

[0120] MS 501.3 (M+H)+. 

[0121] Analysis for C^H^Cl^NA-O.SHaO. 

[0122] Calcd: C, 58.21; H, 5.39; N, 10.86. Found: C, 
58.19; H, 5.23; N, 10.67. 

EXAMPLE 6 

4-[(2.4-Dichloro-5-methoxyphenyl)amino]-6«meth- 
oxy-7-[2-(l-methylpiperidin-4-yl>jihoxy]-3-quinoli- 
necarbonitrile 

[0123] A mixture of sodium hydride (128 mg, 3.2 mmol) 
and 1 -methyl-4-piperidinecthanol (180 mg, 1.25 mmol)[ EP 
0581538] in 5 ml, of N,N-diracthylforrrjamide was heated at 
1 10° C. for 1 hour. 4-[(2,4-Dichloro-5-methoxypheny- 
l)amino]-7-ftiioro-6-methoxy-3-quinolinccarbonilrilc (200 
mg, 051 mmol) was added and the reaction mixture was 
heated at 135° C. for 5 hours. Over the next 4 hours an 
additional 128 mg of sodium hydride was added to the 
reaction mixture at 130° C. The reaction mixture was 
partitioned between ethyl acetate and water. The organic 
layer was dried over sodium sulfate, filtered and concen- 
trated in vacuo. The residue was purified by preparative thin 
layer chromatography, eluting with 20% methanol in dichlo- 
romethane to provide 105 mg of 4-[(2,4-dichloro-5-meth- 
oxyphenyl)amino]-6-methoxy-7-[(2-(l-rnelhylpii)eridin>4- 
y])ethoxy]-3-quinolinecarbonurile, mp 190-1 91* C. 

[0124] MS 515.19 (M+H)+. 

[0125] Analysis for C^H^C^N^Oj-l.O H 2 0. 

[0126] Calcd: C, 58.53; H, 5.67; N, 10.50. Pound: C, 
58.65; H, 5.57; N, 10.34. 

[0127] Examples 7 and 8 are obtained analogously by the 
method of Example 5 and the corresponding alcohol, 

EXAMPLE 7 

4-[(2 ? 4-Dichloro-5-mcihoxyphenyl)arflino]-6-meth- 
oxy-7-[3-(l-mcthylpiperidin-4-yl)propoxy]quino- 
line-3-carbonitrile 

[0128] MP 144-145° C; Mass spec. 529.2 (ES +). 

EXAMPLE 8 

4-[(2»4-Dichloro-5-melhoxyphenyl)amino]-7-[(l- 
ethylpiperidin-4-yl>methoxy]-6-methoxyquinolinc-3- 
carbomtrilc 

[0129] MP 192-195° C; Mass spec. 5.15.2 (ES +). 



EXAMPLE 9 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6- 
ethoxy-7-[3 ^4-meihylptperazin-l -yl)propoxy]quino- 
li ne -3 - carbon i trile 

[0130] A mixture of 4-[(2,4-dichloro-5-mcthoxypheny- 
l)amino]-6-ethoxy-7-fluoro-3-quinolinecarbonitri!e (200 
mg, 0.49 mmol), 3-(4-methyl-piperazin-l-yl)propanol (155 
mg, 0.98 mmol) (WO 20047212) and sodium hydride (196 
mg, 4.6 mmol) in 5 ml, of N,N-dimclhylformamide was 
heated at 125° C. for 3 hours. The reaction mixture was 
poured into saturated sodium bicarbonate and stirred for 1 
hour. The aqueous solution was extracted with 10% metha- 
nol in dichloromethane. The organic layer was washed with 
brine, dried over magnesium sulfate and concentrated in 
vacuo. 'Foe residue was purified by preparative thin layer 
chromatography, eluting with 15% methanol in dichlo- 
romethane. Trituation with hcxanc provided 116 mg of 
4«[(2,4-dtchloro-5-methoxyphenyl)amino]-6-cthoxy-7-{3- 
(4~mcthylpipcra2in-l-yl)propoxy]quinoline-3<arboniirile 
as a light brown solid, mp 137-138* C. 

[0131] MS 542.0 (M-H)-. 

[0132] Analysis for C 27 H 31 C1 2 N S 0 3 -0.6 H 2 0. 

[0133] Calcd: C, 58.40; II, 5.84; N, 12.61. Found: C, 
58.31; II, 5.71; K, 12.43. 

EXAMPLE 10 

4-[(2,4-Dichloro-5-methoxyphcnyI)amino]-6- 
clUuAy-7-[(l-iiJClliylpipcridin-4-yl)mclhoxy]quino- 
line-3-carbonilrile 

[0134] A mixture of 4-[(2,4-dichloro-5-methoxypheny- 
l)amino]-6-elhoxy-7-iluoro-3-quinolinecarboiiitrUe (200 
mg, 0.49 mmol), l-meihylpiperidine-4 -methanol (188 mg, 
0.98 mmoi) (WO 20047212) and sodium hydride (196 mg, 
4.6 mmol) in 5 mL of N^N-dimcthylform amide was heated 
at 125° C. for 3 hours. The reaction mixture was poured into 
satutated sodium bicarbonate and stirred for 1 hour. The 
solid was collected by filtration, washed with water and 
dried in vacuo. The solid was purified by preparative thin 
layer chromatography, eluting with .15% methanol in dichlo- 
romethane. Trituation with diethyl ether provided 67 mg of 
4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-cthoxy-7-[(l- 
methylpiperidin-4-yl)methoxy]quinoline-3-carbonilrile as a 
light brown solid, mp 182-186° C. 

[0135] MS 513,0 (M-HK 

[0136] Analysis for C 6 H iB CI 2 N 4 0 3 -l .4 H,0. 

[0137] Calcd: C, 57.76; M, 5.74; N, 10.36. Found: C, 
57.65; H, 5.43; N, 10.15. 

EXAMPLE 11 

4-[(2,4-Dichloro-5-methoxyphenyl)amtno]-6- 
cthoxy-7-[3-(4-ethylpiperazin-l-yl)propoxy]quino* 
line-3-carbonitrile 

[0138] A mixture of 4-[(2,4-dichloro-5-mcihoxyphcny- 
l)am ino]-6-ethoxy-7-fluoro-3-quinolinecarboniirile (200 
mg, 0.49 mmol) and 3-(4-elhyl-piperazin-i-yl)propanol 
(241 mg, 0.98 mmol) ) in 5 mL of N,N-dimethylformamide 
was heated at 125° C. for 5 min. Sodium hydride (60%) (98 
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mg, 2.45 mmol) was added and the mixture was heated at 
125° C for 1 hour. Additional sodium hydride (98 mg, 2.45 
mmol) was added and the mixture was heated at 125° C. for 
2 hours. The reaction mixture was cooled to room tempera- 
ture and poured into saturated, sodium bicarbonate and 
stirred for 1 hour. The aqueous solution was extracted with 
10% methanol iu dichloromethane. The organic layer was 
dried over sodium sulfate and concentrated iu vacuo. The 
residue was purified by preparative thin layer chromatogra- 
phy, developing with 12% methanol in dicbloromethane . 
Trituation with diethyl ether and hexane provided 146 mg of 
4-[(2,4-dichlon>5-methoxyphenyl)amino>6-cthoxy-7-[3- 
(4«cthylpir^erazin-l-yI)propoxy]quinoline-3-carbonitrile as 
a light brown solid, mp 127-130° C 

[0139] MS 558.3 (M+II)+. 

[0140] Analysis for C 7 *H^C1 2 N 5 0 3 -1.5 H 2 C 

[0141] Calcd: C, 57.44; II, 6.20, N, 11.96. Found: C, 
57.44; H, (3.24; N, 11.79. 

EXAMPLE 12 

4-[(2 f 4-Dich]oa)-5-mell]oxypiienyI)amtno]-6- 
cthoxy-7-[3-(l-mc!hylpiperidin-4-y))propoxy]quino- 
linc-3-carbonitrile 

[0142] A mixture of ^^^-dichloro-S-methoxypheny- 
l)amino]-6-cthoxy-7-fluoro-3-quinolinecarbonitrilc (200 
mg, 0.49 mmol) and 3-(l-mcthyl-4-pipcridinyl)propanol 
(154 mg, 0.9S mmol) ) in 5 mL of N.N-dimelhylformamide 
was heated at 125° C. for 5 min. Sodium hydride (60%) (98 
mg, 2.45 mmol) was added and the mixture was heated at 
125° C. for 1 hour. Additional sodium hydride (98 mg, 2.45 
mmol) was added and the mixture was heated al 125° C. for 
2 hours. 7*he reaction mix ture was cooled to room tempera- 
ture and poured into saturated sodium bicarbonate and 
stirred for 1 hour. The precipitate was collected, washed with 
water and dried in vacuo. The residue was purified by 
preparative thin layer chromatography, developing with 
15% methanol in dichloromethanc. Trituation with diethyl 
ether provided 146 mg of 4-[(2,4-dichloro-5-methoxyphe- 
nyl)amino>6>ethoxy-7-[3-(l-methylpiperidin-4-yl)pro- 
poxy]quinoline-3-carbonitrile as an off-white solid, mp 148- 
151° C. 

[0143] MS 543.2 (M+H)+. 

[0144] Analysis for C^H 3= a 2 N. l O :r .L8 H 2 0. 

[0145] Calcd: C, 58.39; H, 6.23; N, 9.73. Found: C, 58.40; 
H, 6.16; N, 9.64. 

EXAMPLE 13 

4-[(2,4-Dtchloro-5-methoxyphenyl)amino]-6- 
ethoxy-742-(4-mcthyl-l-pipcra2inyI)etboxy]quino- 
line-3-carbonitrile 

[0146] A mixture of 4-[(2,4-dichloro-5-mcthox)-phcny- 
])amino]-6-etljoxy-7-fluoro-3-quinolinecarbonitrile (200 
mg,0.49 mmol) and 2-(4-inethyl- l-pipcraiinyl)cthanol (141 
mg, 0.98 mmol) ) in 5 mL of N,N-cumethylformamide was 
healed to 100° C. Sodium hydride (60%) (196 mg, 4.9 
mmol) was added in portions and the mixture was heated at 
125° C. for 3 hours. The reaction mixture was cooled to 
room temperature and treated with 25 mL of water. ITie 
mixture was stirred for 2 hours. The precipitate was col- 



lected, washed with water and dried in vacuo. The residue 
was purified by flash column chromatography, eluiing with 
a gradient of 5% methanol in dichloromethanc to 15% 
methanol in dichloromethanc. Trituation with diethyl cihcr 
provided 123 mg of 4-[(2,4-dichloro-5-mcihoxyphcny- 
l)amino]-6-ethoxy-7-[2-(4-methyl-l-piperazinyl)ethoxyj 
quinolmc-3-carbonitrilc as an off-white solid, mp 141-143° 
C. 

[0147] MS 530.2 (M+H)+. 

[0148] Analysts for C 26 H^C1 2 N S 0 3 . 

[0149] Calcd: C, 58.87; H, 5.51; N, 13.20. Found: C, 
58.4S, 11, 5.45; N, 12.95. 

EXAMPLE 14 

4-[(2»4-Dichloro-5-mcthoxyphenyl)amino]-6- 
ethoxy-7-[2-(l-methylpiperidin-4-yl)eihoxy]quino- 
Une-3-carbonitrile 

[0150] A mixture of 4-[(2.4-dichloro-5-mcihoxypheny- 
l)amino]-6-ethoxy-7-rluoro-3-quinolinecarbonitrile (200 
rag, 0.49 mmol) and l-melhyl-4-piperidinethanol (140 mg, 
0.98 mmol) ) in 5 mL of N»N dimethyl form amide was 
heated Jo 100° C. Sodium hydride (60%) (162 mg, 4.05 
mmol) was added iu portions aud the mixture was heated at 
125° C. for 3 hours. The reaction mixture was cooled to 
room temperature and treated with 25 mL of water. The 
precipitate was collected, washed with water and dried in 
vacuo. The residue was purified by flash column chroma- 
tography, eluting with first dichloromethanc then a gradient 
of 5% methanol in dichloromethane to 30% methanol in 
dichloromethane. Trituaiion with diethyl ether provided 121 
mg of 4-[(23-dichloro-5-methoxyphenyl)amino]-6-cthoxy- 
7-[2-(l-mcthylpipcridin-4-yl)cthoxy]quiDolinc-3-carboni- 
trile as an off-white solid, mp 174-176° C. 

[0151] MS 529.1 (M+H)+. 

[0152] Analysis for C^H^Cl^CV 

[0153] Calcd: C, 61.25; H, 5.71; N, 10.58. Found: C, 
61.40; H, 5.84; N, 10.35. 

EXAMPLE 15 

4-[(2,4-Dichloro-5-methoxyphcnyl)amino]-6-mcth- 
oxy-7-[3 -(4-propy 1- 1 -piperaziny l)propoxy ]-3-qu ino- 
linecarho nit rile 

[0154] Prepared according to the method used for the 
preparation of Example 1 by the reaction of 7-[3-chloroet- 
hoxy]4-[(2,4-dichloro-5-methoxyphenyl)amino]-6-mcth- 
axy-3-quinolineearbonilriIe and N-propylpiperaxine: mp 
97-101° C; MS (ES) m/z 558.2, 560.2 (M+l). 



What is claimed: 

X. A method of providing neuroprotection in a patient 
following a cerebrovascular ischemic event comprising pro- 
viding a therapeutically effective amount of a compound of 
the formula 
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wherein: 
X is N, CH 

n is an integer from 1 -3; and 

R' and R arc independently, alkyl of 1 to 3 carbon atoms, 
and pharmaceutically acceptable salts thereof; with the 
proviso that when n is 1, X is not N. 

2. The method of claim 1 wherein R' is methyl. 

3. The method of claim 1 wherein R is methyl or ethyl. 

4. The method of claim 1 wherein X is N. 

5. The method of claim 1 wherein X is CH. 

6. The method of claim 1 wherein the compound is: 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy- 
7{3-(4-mcihyl«l-piperazinyl)propoxy]-3-quinolin- 
ecarbonitrile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-{ / l- 
ctbyM -pipcrazinyl)propoxy >6-me thoxy-3-qu inol in- 
ccarbonitriic; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy- 
7-[2-(4-methyl-l -piper azinyl)ethoxy ]-3-quinolinecar- 
bonitrile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[2-(4- 
ethyl-l-pipcrazinyl)eihoxy]-6-niethoxy-3-quinolin* 
ecarbonitrile; 

4-[(2,4-Dicbloro-5-methoxyphenyl)amino>6-methoxy- 
7-[(l-mcthylpiperidin'4-yl)mcthoxy]-3-quinolinecar- 
bonitrile; 

4-[(2,4-Dichloro-5-mcthoxyphcnyI)amino]-6-methoxy' 
7-[2-(l-methylpiperidin-4-yl)ethoxy]-3-quinolinecar- 
bouiirile; 

4.[(2 > 4-Dichloro-5-methoxyphenyi)amino]-6>methoxy- 
7-[3-(l-methylpipcridin-4-yl)propoxy]quinoline-3-car- 
bonitrilc; 

4-[(2,4-Dich Ioro-5-mcthoxyphcny l)amino]-7-{( 1 -cthy Ipi- 
peridin-4-yl)methoxy]-6-methoxyquinolinc-3-carboni- 
trile; 

4-l(2,4-DichlofO-5-methoxyphenyl)amino>6-elhoxy-7- 
[3-(4-methyIpiperazin-l-yl)propoxy]quinolinc-3-car- 
honilrile; 

4-[(2,4-Dich!oro-5-niethoxyphenyl)amino]-6-clhoxy-7- 
[(l'methylpiperidin-4-yl)mcthoxy]quiTiulinc-3-carbo- 
nitrilc; 



4-[(2,4-Dichloro-5-mcihoxyphenyl)amino]-6-ethoxy-7- 
[3-{4-elhylpiperazin-l-yl)propoxy]quinoline-3-carbo- 
nitrile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino>6-ethoxy-7- 
[3 -(I -methylpiperidin-4-yl)propoxy]quinoline-3'Car- 
bonitrile; 

4-[(2,4-Dichloro-5-mcthoxyphenyl)amino]-6-ethoxy-7- 
[2-(4-methyl-l-piperaxinyi)ethoxy]quinoline-3-carbo- 
nitriic; 

4*[(2,4-Dichloro-5-melhoxyphenyl)amino]-6-ethoxy-7- 
[2-(l-methylpiperidin-4-yJ)ethoxy]quinoline-3-carbo- 
nilrile; or 

4-[(2,4~Dichloro-5-melhoxyphenyl)amino]-6-melhoxy- 
7-[3-(4-propyl-l-pipcrazinyl)propoxy]-3-quinolinecar- 
bonitrile; and pharmaceutical^ acceptable salts 
thereof. 

7. The method of claim 1 wherein compound is admin- 
istered between about 6 to about 24 hours after the ischemic 
event. 

8. The method of claim 1 wherein the therapeutically 
effective amount is from about 1 mg/kg to about 30 mg/kg. 

9. The method of claim 1 comprising administering 
compound of Formula I intravenously. 

10. The method of claim .1 wherein the patient is a human. 

11. The method of claim 1 wherein the ischemic event is 
transient. 

12. The method of claim 1 wherein the ischemic event is 
acute. 

13. The method of claim 1 wherein the ischemic event is 
stroke, head trauma, spinal trauma, general anoxia, or 
hypoxia. 

14. The method of claim 1 wherein the ischemic event 
occurs during cranial hemmorhage, perinatal asphyxia, car- 
diac arrest or status epilepticus. 

15. A method of inhibiting neurological deficits in a 
patient following a cerebrovascular ischemic event compris- 
ing providing a therapeutically effective amount of a com- 
pound of the formula 



t 




wherein: 
X is N, CH 

n is an integer from 1-3; and 

R' and R are independently, alkyl of 1 to 3 carbon atoms, 
and pharmaceutical^ acceptable salts thereof; with the 
proviso that when a is 1, X is not N. 

16. The method of claim 15 wherein R* is methyl. 
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17. The method of claim 15 wherein R is methyl or ethyl. 

18. The method of claim 15 wherein X is N. 

19. The method of claim 15 wherein X is CH. 

20. The method of claim 15 wherein the compound is: 

4-[(2,4-Dichloro-5-melhoxyphenyl)amino]-6'meihoxy- 
7-[3-(4-methyl-l'pipcrazinyl)propoxy]-3-quinolin- 
ccarbonitrile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-(4- 
elhyl-1 -pipera/Jny l)propoxy]-G-mct hoxy -3-qu inolin- 
ccarbonitrile; 

4-[(2,4-Dichloro-5-niethoxyphenyl)amino]-6-methoxy- 
7-[2-(4-methyM-piperazinyl)elhoxy]-3-quinolinecar- 
bonitrik; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[2-(4- 
ethyl4-piperaz:inyl)ethoxy]-6-niethoxy-3-qBinolin- 
ecarbonitrilc; 

4-[(2,4»Dichloro-5-meihoxyphenyl)amino]-6'methoxy- 
7-[(l-methylpiperidin-4-yl)methoxy]-3-quinolinecar- 
bonilrile; 

4-[(2,4-Dichloro-5-mclhoxyphenyl)amino]-6-methoxy- 
7-[2-(l-mcthylpiperidin-4*yl)ethoxy]-3-quinolinecar- 
bonitrile; 

4-[(2 > 4-Dich!oro-5-methoxyphenyl)amino]-6-mcthoxy- 
7-(3-(1-melhylpipcridin-4-yl)propoxy]quinoiine-3*car- 
bonitrile; 

4-[(2,4-Dichloro-5-meihoxyphenyl)amino]-7-[(l-ethylpi- 
perid in -4- yl)methoxy]-6-meiboxyq\i incline -3-carboni- 
Uile; 

4-[(2,4-Dichloro-5-mcihoxyphenyI)amino]-6-ethoxy-7- 
[3-(4-methylpiperazin- 1 -yl)propoxy]quinoline-3-car- 
bonitrile; 

4-[(2,4-Dichloro-5-rnethoxypbenyl)amino]-6-cthoxy-7- 
[(l-methylpiperidin-4-yl)methoxylquinoline-3-carbo- 
nitrile; 

4-[(2,4-Dichloa>5-niethox>'phenyl)amino]-6-ethoxy-7- 
[3-(4-ethylpiperazin-l-yf)propoxy]quinoline-3-carbo- 
nitrile; 

4-[(2,4-Dichloro-5-methox>'phenyl)amino]-6-etlioxy'7« 
[3'(l-rnethylpipcridin-4-yl)propoxy]quinoline-3-car- 
bonitrile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7- 
i2-(4-mcihyl-l-piperazinyl)cthoxy]quinoline-3-carbo- 
nitrile; 

4-[(2,4-Dichloro-5-meihoxyphciiyl)aiiiino]-6-clhoxy-7- 
[2-(i-methylpipcridin-4-yl)etl]oxy]quinolinc-3-carbo- 
nitrile; or 

4-{(2,4-Dkhloro-5-methoxyphenyl)amino]-6-melhoxy- 
7-[3-(4 -prop y 1-1 -pipe razinyl)propoxy]-3-quinolin ccar- 
bonitrile; and pharmaceutical ly acceptable salts 
thereof. 

21. The method of claim 15 wherein compound is admin- 
istered between about 6 to about 24 hours after the ischemic 
event. 

22. The method of claim 15 wherein the therapeutically 
effective amount is from about I mg/kg to about 30 mg/kg. 

23. The method of claim 15 comprising administering 
compound of Formula 1 intravenously. 



24. The method of claim 15 wherein the patient is a 
human. 

25. The method of claim 15 wherein the ischemic event is 
transient. 

26. itie method ol claim 15 wherein the ischemic event is 
acute. 

27. The method of claim 15 wherein the ischemic event is 
stroke, head trauma, spinal trauma, general anoxia, or 
hypoxia. 

28. The method of claim 15 wherein the ischemic event 
occurs during cranial hemmorhage, perinatal asphyxia, car- 
diac arrest or status cpilcpticus. 

29. A method of reducing infarct volumes in a patient 
following a cerebrovascular ischemic event comprising 
administering a therapeutically effective amount of a com- 
pound of the formula 



I 




wherein: 
X is N . CI ! 

n is an integer from 1-3; and 

R' and R are independently, alky] of 1 to 3 carbon atoms, 
and pharmaccutically acceptable salts thereof; with the 
proviso that when n is 1, X is not N. 

30. The method of claim 29 wherein R' is methyl. 

3.1. The method of claim 29 wherein R is methyl or ethyl. 

32. The method of claim 29 wherein X is N. 

33. The method of claim 29 wherein X is CII. 

34. The method of claim 29 wherein the compound is: 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy- 
7-[3-(4 -methyl- l-pipcrazinyl)propoxy]-3-quinolin- 
ccarbonitrile; 

4-[(2,4-Dicbloro-5-methoxyphcnyl)amino]-7-{3-(4- 
ethyl-l-piperazinyl)propoxy]-6-melhoxy-3-quinolin- 
ecarbonitrile; 

4-((2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy- 
7-[2-(4 -methyl- 1 -piper azinyl)et hoxy J-3-quinolincca r- 
bonitrile; 

4-[(2,4-Dichloro-5-melhoxyphenyl)amino]-7-[2-(4- 
eihyl-l-piperazinyl)ethoxy]-6-methoxy-3-quinoIin- 
ecarbonilrile; 

4-[(2,4-Dichloro-5-methoxyiihenyl)amino]-6-mcthoxy- 
7-[(l-melhylpiperidin-4-yl)methoxyJ-3-quinolinecar- 
bonitrile; 
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4-[(2,4.I>ichloro-5-methoxyphenyl)amino]^-methoxy- 
7-[2-(l-ra<5lhylpiperidin-4-yl)ethoxy]-3-quinolinecar- 
bonitrilc; 

4-[(2,4-Dichloro-5-incthoxyphenyl)amino]-6-ractfioxy- 
7~[3-(l-methylpipcriclin-4-yl)propoxy]quinolinc-3-car- 
bonitrilc; 

4-[(2 5 4-Dichloro-5-mcthoxyphenyI)amino]*7-[(l^thylpi- 
peridin-4-yl)methoxy]-6-me1boxyquinoJine-3-carboni- 
trile; 

4- [(2,4 - Dichloro-5 -met hoxypheny ino]-6-ethoxy-7- 
[3-(4-mcihylpipcrazin-l-yl)propoxy]quinoline-3-car- 
buuiliile; 

4-[(2,4-Dichloro-5-methox>Tphenyl)amino]-6-eiboxy-7- 
[(i-mcthylpiperidin-4-yl)methoxy]q\iinolinc<3-carbo- 
nitiilc; 

4-[(2,4- Dichloro-5 -met ho xyphenyl)amino] - 6-ethoxy-7- 
[3-(4-tthylpipcrazin-J-yI)propoxy]q"uinoiinc-3-carbo- 
nitrile; 

4-[(2,4- Dichloro-5 -met hoxyphenyl)amino] -6-cthoxy-7- 
[3-(l-mcthylpipcridin-4-yl)propoxy]quinoIinc-3-car- 
bonitrile; 

4-[(2 3 4-Dichloro-5-mcthoxyphcnyI)amino]-6-cihoxy>7- 
[2-(4-uieiliyl-l-pipci azii)yl)cthoxy]quinolinc-3-carbo- 
nitrilc; 

4-[(2,4-Dicbloro-5-mctbox>'phcnyl)nmino]-6-othoxy-7- 
[2-(l-mciliylpipciidiii-4-yl)etlioxy]quinolinc-3-cait)o- 
nitrile; or 

4-[(2,4- Dichloro-5 -met boxyphcnyl)amino]-6-mcthoxy- 
7-[3-(4-propyl-l-piperazinyl)propoxy]-3-quinolinecar- 
bonilrile; and pharmaceutical ly acceptable salts 
thereof. 

35. The method of claim 29 wherein compound is admin- 
istered between about 6 to about 24 hours after the ischemic 
event. 

36. Tho method of claim 29 wherein the therapeutically 
effective amount is from about 1 mg/kg to about 30 mg/kg. 

37. The method of claim 29 comprising administering 
compound of Formula I intravenously. 

38. Hie method of claim 29 wherein the patient is a 
human. 

39. The method of claim 29 wherein the ischemic event is 
transient. 

40. The method of claim 29 wherein the ischemic event is 
acute. 

41. The method of claim 29 wherein the ischemic event is 
stroke, head trauma, spinal trauma, general anoxia, or 
hypoxia. 

42. The method of claim 29 wherein the ischemic event 
occurs during cranial hemmorhage, perinatal asphyxia, car- 
diac arrest or status epilcpticus. 

43. A method of inhibiting post-ischemic vascular per- 
meability of cerebral blood vessels in a patient suffering 
from a cerebrovascular event comprising administering a 
therapeutically effective amount of a compound of the 
formula 




R — K X— (CHA, 



wherein: 
X is N, CH 

n is an integer from 1-3; and 

R- and K are independently, alkyl of I to 3 carbon atoms, 
and pharmaceuiically acceptable salts thereof; with the 
proviso that when n is 1, X is not N. 

44. The method of claim 43 wherein R" is methyl. 

45. The method of claim 43 wherein R is methyl or ethyl. 

46. I he method of claim 43 wherein X is N. 
47: The method of claim 43 wherein X is CM. 

48. The method of claim 43 wherein the compound is: 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-mcthoxy- 
7-[3-(4 -methyl- 1 - piper azinyl)propoxy]~3qujnolin 
ecarbonitrite; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-7-[3-(4- 
cthyl-l-piperazinyl)propoxy]-6-methoxy-3-quinolin- 
ccarbooitrilc; 

4-[(2,4-Dich loro-5 -methoxyphen y 1) a mi no]-6-methoxy- 
7-[2-(4-methyl-l-piperazinyl)ethoxyl-3-quinolinccar- 
bonitrile; 

4-[(2,4-Dich loro-5 -methoxyphenyl) ami no]-7-(2-(4- 
ethyM -piperaziny l)elh ox y ]-6-methoxy-3-q u inolin- 
ecarbonitrile; 

4«[(2,4- Dichloro-5 -methoxyphenyl) ami no]-6-methoxy- 
7-[(l-methylpiperidin-4-yl)raethoxy]-3-quinolinecar- 
bonitrile; 

4«[(2,4-Dichloro-5-methoxyphenyl)amino]-6-mcthoxy- 
7-[2-(l-mclhylpiperidin-4-yl)eihoxy]-3-quinolinecar- 
bonitrilc; 

4-[(2,4-Dichloro-5-methox>'phenyl)amino]-6-mcthoxy- 
7-[3-(l-methylpiperidin-4-yl)propoxy]quinoIinc-3-car- 
bonitrite; 

4-[(2.4-Dichloro-5-methox>^henyl)amino]-7-[(l -cthylpi- 
peridin-4-yl)methoxy]-6-methoxyquinoline-3-carboni- 
trile; 

4-[(2,4-Dichloro-5-melhoxyphenyl)amino]-6-elhoxy-7- 
[3-(4-melhylpipera2in- l-yl)propoxy]quinoline -3-ca r- 
bonitrilc; 

4-[(2,4-Dichloro-5-methoxyphcnyl)amino]-6-ethoxy-7- 
[(l-methylpiperidin-4-yl)methoxyJquinoline-3-carbo- 
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nitrile; 4-[(2,4-Dichloro-5-racthoxyphcny])amino>6- 
cihoxy-7-[3-(4-eihylpipcrazin-l-yl)propoxy]quinoline- 
3 -carbon it rile; 

4-[(2 > 4-Dichloro«5-methc>xypbenyl)araino]-6-cihoxy-7- 
[3-(l-mcthylpipcridin-4-yl)propoxy]quinoliDC-3-car- 
bo nit rile; 

4-[(2 1 4-Dichloro-5-mcthox>i)hcnyl)amino]-6-cihoxy-7- 
[2-(4-meihyl-l-pipera/.inyl)ethoxy]quinoline-3-carlx)- 
nitrile; 

4-[(2,4-Dichloro-5-melhoxypbcnyl)amino]-6-€lhoxy-7- 
[2-(l-mcihy!pipcridin-4-yl)echoxy]quiDolinc-3-carbo- 
nitrile; or 

4-[(2,4-Dichioro-5-methoxyphenyl)amino)-6-mc(hoxy- 
7-[3-(4-propyi-l-pipcraziny])propoxy]-3-quinoiinecar' 
bonitrile; and pharmaccuticaJly acceptable sails 
thereof. 

49. The method of claim 43 wherein compound is admin- 
istered between about 6 to about 24 hours after the ischemic 
event. 

50. The method of claim 43 wherein the therapeutically 
effective amount is from about 1 mg/kg to about 30 rngAg. 

51. The method of claim 43 comprising administering 
compound of Formula I intravenously. 

52. The method of claim 43 wherein the patient is a 
human. 

53. 1Tie method of claim 43 wherein the ischemic event is 
transient. 

54. The method of claim 43 wherein the ischemic event is 
acute. 

55. The method of claim 43 wherein the ischemic event is 
stroke, head trauma, spinal trauma, general anoxia, or 
hypoxia. 

56. The method of claim 43 wherein the ischemic event 
occurs during cranial hemmorhage, perinatal asphyxia, car- 
diac arrest or status cpilepiicus. 

57. A compound having the structure: 



I 




wherein: 

n is an integer from 1-3; and 

R' and R are independently, aikyl of 1 to 3 carbon atoms, 
and pharmaceutical^ acceptable salts thereof. 

58. A compound of claim 57 wherein R' is methyl. 

59. Acompound of claim 57 wherein R is methyl or ethyl. 



60. A compound which is: 

4-[(2,4-Dichloro-5-melhoxyphenyl)amino]-6-meihoxy- 
7-(l-mclhylpiperidin-4-yl)methoxy>3>quinolinecarbo- 
ni trile; 

4-[(2,4-Dichloro-5-ineihoxypheuyl)ainiiio]-6-(ncthoxy- 
7-[2-(l-methylpiperidin-4~yl)eihoxy>3-quinolinecar- 
bonitrile; 

4-[(2,4-Dichloro-5-melhoxyphenyl)amino]-6-methoxy- 
7-[3-(l>methylpiperidin-4*yl)propoxy]quinotine-3 -car- 
bon it rile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino].7-[(l-ethylpi- 
peridin-4-yl)methoxy]-6-methoxyquioo1ine-3-carboni- 
trile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7- 
[(l-methylpiperidin-4-yl)methoxy]quinohne-3-carbo- 
ni trile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-ethoxy-7- 
[3-(l-mcthylpipcridin-4-yi)propoxy]quinolinc-3-car- 
bonitrile; or 

4-[(2,4-Dichloro-5-methoxyphenyJ)aminoj-6-ethoxy-7- 
[2-{ 1 -mc(hylpiperidin-4-yl)ethoxy]quinoline-3-carbo- 
nt trile; and pharmaceutical^ acceptable salts thereof. 

61. A pharmaceutical composition comprising a com- 
pound having the structure 




wherein: 
n is an integer from 1 -3; and 

R' and R arc independently, alkyi of I to 3 carbon atoms, 
and phaimaceutically acceptable salts thereof; and a 
pharmaceutical^ acceptable carrier or excipient. 

62. A pharmaceutical composition of claim 61 comprising 
a compound which is: 

4-[(2,4-Dichloro-5-meihoxyphenyl)amino]-6-methoxy- 
7-(l-raethylpiperidin-4-yl)rnethoxy]-3-quinolinecarbr> 
ni trile; 

4-[(2,4-DichIoru-5-methoxyphenyl)amino]-6-mcihoxy- 
7-[2-(l-methylpiperidin-4-yt)ethoxy]-3-quinohnecar- 
bonitrile; 

4-[(2,4-Dichloro-5-methoxyphcnyl)amino]-6-mcthoxy- 
7-[3-(l-methylpiperidin-4-y|)propoxy]quinolinc-3*car- 
buimrilc; 
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4.[(2 f 4-Dichloro-5-methoxyphenyl)amino]-7.[(l-eihylpi- 
peridin-4-yl)rneihoxy]-6-melhoxyquixic)UDe-3-c;;irboni- 
trile; 

4-[(2,4-nichloro-5-methox>'pheny])amino]-6-cthoxy-7. 
[(l-methylpipcridin-4-yl)mcthoxy)quirio]inc-3-carbo- 
nitrile; 

4-[(2,4«Dichloro-5-iucllioxyphcnyl)amico]-6-cthoxy-7- 
[3-(l.-mcmyipiperidio»4-yl)propoxy]quiiiolitic-3-caf- 
boniirilc; or 

4-[(2,4-.Dichloro-S-methoxyphenyl>mino]-6-elhoxy-7- 
[2-(l-mcthylpiperidin-4-yl)ethoxy]quino]ine-3-carbo- 
nitrilc; and pharmaceutical^ acceptable sails thereof. 
63. A pharmaceutical composition comprising a vascular 
permeability inhibiting amount of a compound having the 
structure: 




wherein: 
X is N, CH 

n is an integer from 1-3; and 

R ! and R are independently, alkyl ofl to 3 carbon atoms, 
and pharmaceuticaily acceptable salts thereof, with the 
proviso that when n is 1, X is not N, and a pharma- 
ceutical carrier or excipient. 

64. A pharmaceutical composition of claim 63 comprising 
a compound which is: 

4-[(2,4-Oichloro-5-methoxyphenyl)amino>6-mcthoxy- 
7-[3-(4-methyl-l-pipcrazinyl)propoxyJ-3-quinolin- 
ecarbonitrile; 

4-[(Z f 4-Diciiloio-5-irjethoxyphenyl)amino]-7-[3-(4- 
ethyl -l-pi|X)ra^inyl)propOAy]-0-uicthoxy-3-quinoliii- 
ecarbonitrile; 



4-[(2,4-Dichlnrn-5-methr>xyphenyl)amino]-6-methoxy- 
7-[2-{4-mclh y 1- 1 -piper aziny l)et hoxy]-3-qu inolineca r- 
bonitrile; 

4-[(2,4-Dicbloro-5-methoxyphenyl)aminoJ-7^2-(4- 
ethyl -1 -pipcrazinyl)ethoxy}-6«methoxy-3-qiiinolin- 
ccarbonitrile; 

4-[(2,4-Dicb!oro-5-methoxyphenyl)amino]-6-methoxy- 
7-[(l-nicthylpipcridm-4-yl)methoxy]-3-quinolinecar- 
bonitrile; 

4.[(2,4-Oichloro-5-melhoxyphenyl)amino]-6.methoxy- 
7-[2-(l-methylpiperidin-4-yl)cthoxy]-3-quinoHnecar- 
bonitrile; 

4-[(2,4-Dichloro-5-methoxyphenyl)amino]-6-methoxy- 
7-[3-(l-methylpiperidin-4-yl)propoxy]quinoline-3-car- 
boniirile; 

4-[(2,4-Dichloro-5-melhoxyphcnyl)amino]-7-[(l-cthylpi- 
peridin-4-yl)ructhoxy]-6-inethoxyquinolLuc-3-carboni' 
trite; 

4-[(2,4-Dichloro-5-mcthoxyphenyl)amino]-6-ethoxy-7- 
[3-(4.methylpipera7.in-l-yl)propoxy]quinoHne-3-car- 
bonitrile; 

4-[(2,4-Uichloro-5-melhoxyphenyl)amino]-6-ethoxy-7- 
[(l-meihylpiperidin-4-yl)methoxy]quinoline-3-carbo- 
nitrile; 

4-[(2,4-Dichloro-5-mcthoxyphenyl)amino]-6-cthoxy-7- 
[3-(4-cthylpiperaiS:in-l'yl)propoxy]quinoline-3-carbo- 
uitrile; 

4-[(2,4-Dichloro*5-methoxyphenyl)amino]"6-ethoxy-7* 
[3-(l-mcthylpipcridin-4-yl)propoxy]quinolinc-3-car- 
bonitrile; 

4*[(2,4-Dichloro-5-methoxyphenyl)aminoJ-6-ethoxy-7- 
[2-(4-meihyM-piperazinyl)ethoxy]quinoline-3-carbo- 
nitrile; 

4-[(2,4-Dichloro-5-mcthoxyphcnyl)amino]-6-clhoxy-7- 
[2-(l-mcthylpipcridin-4-yl)cthoxy]quino]ine-3-carbo- 
niuile; or 

4-[(2,4-Dich loro-5-methoxyphen y I) ami no]-6-methoxy • 
7-[3-(4-propyl-l -pir»erazinyl)propoxyl-3-quinolinecar- 
bonitrilc; and pharmaccuticaJly acceptable salts 
thereof. 

GS/ITie composition of claim 63 in an intravenous dosage 
form. 

* * * # * 
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